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y GAMPUFACTURE OF MALLEABLE IRON AND STEFL, 
Br HENRY BESSEMER, 
(Abstract of Paper read at the Institution of Civil Engineers.) 

Attention was directed, in the early part of the paper, to the ordinary 
modé of manufacturing iron by the piiddling process, ii the course of which 
thé ifoti, after it “ came to ridtute,’’ was gathered into balls, and wiis then 
removed as quickly as possible to the squeezer, where much of the fluid 
séoria, with other mechanically mixed impurities, was driven out, leaving 
# mass or billet of iron composed of thousands of separate ffagttents of 
metal, the entire surface of every one of which was more or less coated with 
dry oxide, or fluid silicate of the oxide of iron. The great pressure exerted 
by thé squeezer sufficed to so far remove the fluid coating of the contiguous 
particles a8 to bring their surfaces into actual contact, and consequently to 
an union at such parts. But the whole of the matter thus displaced 

id not find its way between the interstices of the mass, and, therefore, 

f became locked in its numerous cavities, producing points of weakness 
ind separation in the metal. No amoiint of after working, or rolling, could 
holly displace the portions of cinder, dry oxide of iron, andof sand, which 
hus e mixéd trp with and were di 1 throughout the mass, causing 

Ws and cracks in the iron, all more ot less objectionable. 

Now, if these imperfections were the natural and inevitable consequences 

the conditions under which malleable iron was at present produced, it 

bllowéd that defects of a similar character must also of necessity exist in 
eel produced by the puddling process. The granular condition of the 

l, and its exposure to heat and oxygen, could not fail in both cases 
oxidise the entire surfaces of the numerous molecules to be united into one 
ass; tlie Admixture of otirin and other matters from the furnace was 
ually certain to result, and also the difficulty of bringing each particle of 

e metal to the same degree of decarbonisation and refinement existed as in 

making of iron, with the additional inconvenience arising from some por- 

ons of the metal becoming entirely decarbonised, and being converted into 
malleable iron. Iron thus presented a most unfavourable contrast with the 
her m le metals, all of which were free from sand or scoria; they 
or soft parts, and required no welding together of separate 


ad no ane 
molecules, bit they were perfectly homogeneons, and free from all mecha- 


nical admixtute With foreign substances. Gold, silver, copper, zinc, tin, 
and lead owed this valuable exemption from the defects universally found 
in puddled iron sitmply to the faet that they were purified and refined in a 
fluid state, and while still fluid were formed into ingots, whereby the co- 
hesion of — particle in the mass was insured. If, then, the refining of 
other malleable mietals, while in a fluid state, and their formation into cast 
ingots, rendered all such metals more sound and homogeneous than iron, 
while it did not lessén their extreme ductility, why should iron for ever 
remain an exception to the generalrule? It might be truly answered, that 
hitherto the excessively high tetwperature required to fuse and to maintain 
pure iron in a fluid state had interposed an insuperable barrier, for the 
highest heat of the furnaces only sitfleed to show that fluidity was a pos- 
ible condition of that metal. 
It need not, th#refore, be a matter of surprise, that when Mr. Bessemer 
first proposed to eonvert crude pig-iron into malleable iron while in a fluid 
ate, and to retain the fluidity of the metal for a sufficient time to adit of 
being cast inté moulds, without the employment of any fuel in the pro- 
bess, his proposition was looked upon by many as a chimera, or as the 
mere day-dream of an enthusiast; but it was, nevertheless, fully recognised 
nd supported by many of the scientific men of the day. ‘The same deep 
conviction of the truth on which the new process was based, and which led 
Wr. Bessemer to bring it before the British Association, in 1856, has since 
determined him (ih spite of the opinions then pronounced against the pro- 
bess) to pursue one undeviating course until the present time, and to re- 
main silent for years, under the expressed doubts of those who predicted 
is failure, rather than again bring forward the invention until it had been 
practically and commercially worked, and there had been produced by it 
both iron and steel, of a quality which could not be surpassed by any iron 
br steel made by the tedious and expensive processes now in general use. 
he want of success which attended some of the early experiments was 
roneously attributed by some persons to the “burning ” of the metal, 
id by others to the absence of cinder, and to thé crystalline condition of 
past metal. It was almost needless to say that neither of the causes as- 
igned had anything to do with the failure of the process in those cases 
here failure had occurred, Chemical investigation soon pointed out tlie 
eal source of difficulty. It was found, that although the métal eould be 
0 “" décarbonised, and the silicum be removed, the quantity of sulphur 
id of phosphorus was but little affected; and dé different samples were 
barefully analysed, it was ascertained that red shortness was always pro- 
tuced by sulphur when present to the extent of one-tenth per cent., and 
hat cold shortness tesulted from the presence of a like quantity of phos- 
phorus; it, therefore, becathe ietessary td remove those substatices. Steam 
ad pure hydrogen gas were tried; with more or less success, in the re- 
hoval of sulphur, and various fluxes, composed chiefly of silicates of the 
pxidé of iroti and manganese, were brought in contact with the flaid 
netal, during the process, and the quantity of phosphorus was thereby re- 
Thus many months were consumed in laborious and expensive 
Ménts; consecutite steps in advance were made, and many valuable 
is wete clicited. Tlie successful wotking of some of the higher qualities 
ap'g-iron caused a total change in the process to which the efforts of 
. Bessemer and Longsdon were directed. It was determined to im- 
ort some of the best Swedish pig-iron, from which steel of excellent 
nality was made, and tried for almost all the uses for which steel of the 
t class wis employed. It was then decided to discontinue for a 
me all further experintents, and to erect steel works at Sheffield, for the 
press purpose of fully developing and working the fiew process com- 
ally, and thus to remove the erroneous impressions so generally en- 
tined in reference to the Bessemer process. 
N manufacturing tool steel of the highest quality, it was found preferable 
several reasons, to use the best Swedish pig-iron, and, when converted 
to steel by the Bessemer process, to pour the fluid steel into water, and 
kerwards to remelt the shotted metal in a crucible, as at present practised 
making blister-steel, whereby the small ingots required for this parti- 
article were more perfectly and more readily made. 
Tt was satisfactory to know that there existed in this coun 
pparently inexhaustible, beds of the putest ores fitted for the process. 
the hematite alone 970,000 tons were raised annually, and this quan- 
might be doubled, or trebled, whenever ademand arose. It was from 
hematite pig-iron, made at the Workington Iron-Works, that most of 
§ larger samples of irori arid stecl exhibited were thade. About 1 ton 
cwts, of ore, costing 10s, per ton, would yield 1 ton of pig metal, with 


PxP 


vast, and 








LONDON, SATURDAY, JUNE 


$$$ — 





18, 1859. 





= 


WItH STAMPED...,. SIXPENCE. 
JOURNAL UNSTAMPED. FIVEPENCE. 


ee oe 





——_—_—. 











60 per cent. less lite, and 20 pei cent. less fuel, than were generally eon- 
sumed when working inferior ores; while the furnaces using this ore alone 
yielded from 220 to 240 tons per week, instead of, say, 160 to 180 tons per 
week, when working with common ironstone. The Cleator Moor, the 
Weardale, and the Forest of Dean Iron-W orks also produced an éxcellent 
metal for this purpose. 

The form of the converting vessel which had been found most suitable 
somewhat resembled the glass retort used by chemists for distillation. It 
was mounted on axes, and was lined with “ Ganister,” or road drift, which 
lasted during the conversion of thirty ot forty charges of steel, and was 
then quickly and cheaply repaired, or retiewed. ‘The vessel was brought 
into an inclined position to receive the charge of crude iron, during whieh 
time thé tuyeres were above the surface of the metal. As soon as the 
whole charge was run in the vesscl was moved on its axes, so as to bring 
the tuyeres below the level of the metal, when the process was at once 
brought into full activity, and twenty small, though powerful, jets of air 
sprung upwards through the fluil mass; the air expanding itt volume 
divided itself into globules, or burst violently upwards, carrying with it a | 
largé quantity of the fluid metal, which again fell back into the boiling | 
mass below. The oxygen of the air appeared in this process first to pro- 
duce the combustion of the carbon contained in the iron, and at the same 
time to oxidise the silicum, producing silicic acid, which uniting with the 
oxide of iron obtaitied by the combustion of a small quantity of metallic 
iron, thus produced a fluid silicate of the oxide of iron, or “ cinder,” which 
was retained in the vessel, and assisted in purifying the metal. The in- 
crease of temperature which the metal underwent, and which seemed so 
disproportionate to the quantity of carban and iron consumed, was doubt- 
less owing to the favourable cireumstances under which combustion took 
place. There was no intercepting material to absorb the heat generated, | 
and to prevent its being taken “p by the metal, for heat was evolved at 
thousands of points, distributed throughout the fldid, and when the metal 
boiled the whole mass rose far above its natural level, forming a sort of 
spotigy froth, with an intensely vivid combustion going on in every one of 
its numberless, ever-changing cavities. Thus by the mere action of the 
blast a temperature was attained, in the largest masses of metal, in ten or 
twelve minutes that whole days of exposure in the most powerful furnace 
would fail to produce. 

The amount of decarbonisation of the metal was regulated, with great 
accuracy, by a meter, which indicated on a dial the number of cubic feet 
of air that had passed through the metal ; so that steel of any quality or 
temper could be obtained with the greatest certainty. As soon as the 
metal had reached the desired point (as indicated by the dial) the work- 
men moved the vessel so as to pour out the malleable iron or steel into a 
founder’s ladle, which was attached to the arm of a hydraulic crand, so as 
to be brought readily over the inoulds. The ladle was provided with a fire- 
clay plug at the bottom, the taising of which, by a suitable lever, allowed 
the fluid metal to descend in a clear vertical stream into the moulds. 
When the first mould was filled the plug valve was depressed, &nd the 
metal was prevented from flowing until the easting ladle was movéd over 
the next mould, when the raising of the plug allowed this to be filled in a 
similar manner, and so on until all the moulds were filled. 

The casting of large masses of a perfectly homogeneous malleable metal 
into any desired form, rendered unnecessary thé tedious, expensive, and 
uncertain operation of welding now employed wherever large masses tvere 
required. The extreme toughness and extensibility of the Bessemer iron was 
proved by the bending of cold bars of iron 3 in. square, under the hammer, 
into a close fold, without the smallest perceptible ruptitre of thé metal at any 
part ; the bar being extended on the outside of the bend from 12 in. to 
163 in., and being compressed on the insidé from 12 in. to 7} in., making 
a difference in length of 9} inches, between what, before bending, were the 
two parallel sides of a bar 3 in. square. An iron eable, consisting of four 
strands of round iron 1} in. diameter, was so clostly twisted, while cold, 
as to cause the strands at the point of contact, to be permanently imbedded 
into each other. Each of these strands had elongtited 12} in. in a length 
of 4 ft., and had diminished 4-10th of an inch ih diameter throughout their 
whole length. There were also exhibited some steel bars 2 in. square 
end 2 ft. 6 in. in length, twisted colf into a spiral, the angles of which 
were about 45°, and some round steel bars, 2 inches in diameter, bent cold 
under the hammer into tlie form of an ordinary horse shoe magnet, the out- 
side of the bend measuring 5 in. more than the inside. 

The steel and iron boiler plates, left without shearing, and their ends 
bent over cold, also afforded ample évidence of the extreme tenacity and 
toughness of the metal ; while the clear even stirface of the railway axle 
and piece of malleable iron ordnance, were examples of the perfect free- 
dom from cracks, flaws, or hard veins, which formed so distinguishing a 
characteristic of thé néw metal. The tensile strength of this metal was | 
not less remarkable, as the several samples of steel tested in the proving | 
machine at Woolwich Arsenal, bore, according to the reports of Colonel | 
Eardley-Wilmot, R.A., a strain varying from 150,000 Ibs., to 162,900 Ibs. | 
on the square inch, and four samples of iron boiler plate from 68,314 Ibs, | 








to 73,100 lbs. ; while according to the published experiments of Mr. W. | 
Fairbairn, Staffordshire plates bore a mean strain of 45,000 Ibs., and Low 
Moor and Bowling plates a mean of 57,120 lbs, per square inch. 

There was also another fact of great importance, in a commercial point | 
of view. In the manufacture of plates for boilers and for ship-building the | 
cost of production increased considerably with the increase of weight in the 
plate : for instance, the Low Moor Iron Company demanded 22/. per ton 
for plates weighing 2} cwts. each ; but if the weight exceeded 5 cwts. then 
the price rose from 22/. to 871. per ton. Now, with cast ingots, such as 
the one exhibited, and from which the sample plates were made, it was less 
troublesome, less expensive, and less wasteful of material, to make plates 
Weighing from 10 to 20 ewts. than to produce smaller ones; and, indeed, 
there could be but little doubt that large plates would eventually be made 
in preference, and that those who wanted small plates would havé to cut 
them from the large ones. A moment’s reflection would, therefore, show the 
great economy of the new process in this respect ; and when it was re- 
membered that every rivetted joint in a plate reduced the ultimate strength 
of each 100 Ibs. to 70 Ibs., the great value of long plates for girders and for 
ship-building would be fully appreciated. 

At a time when the manufacture of ordnance occupied so large a share 
of public attention, it was interesting briefly to point out the great facili 
which the Bessemer process afforded of forming masses, both of malleable 
iron and of steel, of a size suitable for the heaviest ordnance, without any 
welding together of separate slabs, or the more costly mode of building up 
the gun with pieces accurately turned and fitted together. Many attempts 
had been made to produce wrought-iron ordnance, and this object had been 
sucécessfully accomplished in the case of the large gun prodtived at the 
Mersey forge. But, however perfect this one gun might be, the time re- 
— to make it, and its immense cost, manifestly rendered it still a great 

esideratum to produce guns rapidly and cheaply, of a material equal to, 
or greater in tensile strength than wrought-iron, and, if possible, free from 





the liability which that material had to flaws and to deterioration, during 
its long exposure to a welding heat. It was believed that the Bessemer 
process supplied this desideratum, as masses of cast malleable metal 
could be produced of 10 or 20 tons in weight in a single piece, and two or 
three sich ieces might be coriveriiently made by the sare apparatus in 
one day. e metal so made might be either soft malleable iron, or soft 
steel. In order to prove the extreme toughness of such iron, and the strain 
to which it might be subjected without bursting, several cast and hani- 
mered cylinders were placed cold under the steam-hammer, and weré 
crushed down without the least tearing of the metal, as was shown by thé 
samples exhibited. These cylinders were drawn ftom a round cast-iron 
ingot ef only 2 in. greater diameter than the finished cylinder, and in the 
precise way in which a gun would be tréated ; they might, therefore, be con- 
sidered as short sections of an ordinary 9-pounder field-piece. The tensilé 
strength of the samples, as tested at the Royal Arsenal, was 64,566 Ibs. 
per square inch ; while the tensile strength of pieces cut from the Mersey 
gun gave a mean of 50,624 lbs. longitudinally, and 43,339 Ibs. across thé 
ain ; thus showing a mean of 17,550 lbs. per square inch in favour of the 
essemer iron. 

If it was desired to produce ordfiance by merely casting the metal, thé 
ordinary founding process might be employed, with the simple difference 
that the iron, instead of running direct from the melting furnace into thé 
mould must first be run into the convetting vessel, where in 10 minutes it 
would becomé steel, or malleable iron, as was desired, and the casting might 
theri take place in the ordinary manner. The small piece of ordnance ex- 
hibited served to illustrate this important manufacture, and it was inte- 
resting, in consequence of its being the first gun that was ever made of 
malleable iron, without a weld or joint. The importance of this fet would 
be enhanced when it was known that Conical masses of this pure tough 
metal, of from 5 to 10 tons in weight, could be produced at Woolwich at a 
cost not exceedirig 67. 12s. pet ton, iticlusive of the cost of pig-iron, cat- 
riage, rethelting, waste in thé process, labour, and engine-power. The 
conical ingots being cast in iton moulds, the great delay in moulding in 
loam ‘would be avoided, and as the iron moulds employed might be fd- 
moved from the casting-pit Within an hour after the metal had been pouréd 
into them, the tedious mterval of three days, now requited by the cast-iron 
guns before removal, would be also avoided, thtis immetisely iricreasitig the 
eapabilities of the foundry. If it were assumed that these advantages were 
about equal to the cost of hammering thé cast ingot, then, by this ptocess, 
it would be practicable to produce gtins of any size in hammered cast-steel or 
malleable iron ready for Five boring mill at about the same cost as the cast- 
iron guns now in use; but if the weight of the guns could be reduced by 
20 or 25 per cent., in consequence of their superior strength, then ant acttial 
saving in that proportion would be effected in the first cost of every giid so 
made, These important facts had been laid before the Government, and 
their arene were stated to be fully appreciated by Colotel Batdley« 
Wilmot, the Superintendent of thé Royal Guti Factories, who had evinced 
a great interest in the progress of the invention from its earliest date, atid 
to whose kindness the author was itidebted for the tnany valuable trials of 
the tensile strength of the various samples of tietal that had beeri stibrhitted 
for investigation. 

It would be interesting to those who were watching the advancément of 
the new process to know that it was already rapidly extending itself ovet 
Europe. The firm of Daniel Elfstrand atid Co., of Edsken, who were the 
pioneers in Sweden, had now made several hundred tons of excellent steel 
by the Bessemer process. Another large manufactory had since beer 
started in their immediate neighbourhood, and three other companies weté 
also making arrangements to use the process. ‘Thé authorities in Sweden 
had fully investigated the whole process, atid had pronotiticed in favour of 
it. The large steel circular saw plate exhibited was made by Mr. Goran- 
son, of Geffle, in Sweden, the ingot being cast direct from the fluid ftietal 
within 15 minutes of its leavitig the blast-furnace. In France the proces# 
had been for some time carried on by the old-established fitm of Jaines 
Jackson and Son, at their steel-works, nedr Bordeatx. This firm was 
about to manufacture puddled steel oi a large scale. They had already 
got a puddling furnace ereeted, and in active operation, when their atten- 
tion was directed to the Bessemer procéss, the apparatus for Which was put 
up at their works last year; and they were now extending their field of opera- 
tions, by putting up more powerful apparatus at the blast-farnaces in the 
Landes. There were also four other blast-furtiaces in the South of Fratice 
in course of erection, for the purposes of carrying out the new process. 

Theirons of Algeria and Saxony had produced steel of the highest quality. 

Belgium was not much behind her neighbours; the process was now 
being carried into operation at Liége, where excellent steel had been made 
from the native coke iron; while in Sardinia preparations were also being 
made for wotking the system. Russia had sent to London an engitieer 
and a professor of chemistry to report on the process, and Prof. Miiller, of 
Vienna, and M. Dumas and others from Paris, had visited Sweden, to in- 
speet and report on the working of the new system in that country. 

The Bessemer process might, therefore, be now fairly considered an ae- 


| complished commercial fact, and in a country like England, where the 


manufacture of iron and steel formed so important a branch of the national 
industry, and was so necessary an element in all the great manufacttiring 
operations, it must be admitted that an impartial examination of the new 
system was of the highest importance—not only to those immediately con- 


| cerned in the production of malleable iron and steel, but to the coutitry 


generally. ‘That the process admitted of further improvement, and of & 
vast extension beyond its present limits, the author had no doubt ; but 
those steps in advance would, he imagined, result chiefly from the experi- 
ence gained in the daily commercial working of the process, and would 
most probably be the contributions of the many practical men who might 
be engaged in carrying on the manufacture of iron and steel by this sys- 
tem. Hithertothe process had been brought into its present practical and 
commercial state without recourse to any of the numerous inventions which 
were supposed by the several authors to be essential to the success of the 
system; but ary real improvement that might be brought forward would 
be cordially received and encouraged. 





Tne Iron Trade or tot Unrrep States.—The Iron Trade Asso¢ia- 
tion of the United States has at great expense succeeded in obtaining ac- 
curate statistics showing the actual position of the trade. The necessity 
for reliable itiformation on this subject has been very frequently pointed 
out, and several attempts have been made to procure it, but the immense 
labour and expense incurred had prevented the completion of the task. 
Through the indefatigable industry of Mr. Lesley, the secretary of the as- 
sociation, assisted by Mr. Jos. Lesley and Mr, B. A. Lyman, during a poe 
of nearly two years, and at an expense of $6000, defrayed entirely by 
voluntary conttibutions from the members of the Iron Trade Association, 
the first and only complete statement of the iron industry of the Union is 
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annaal average importation of rolled iron for the eight years from 1850 to | On an inspection of the foregoing comparison, it will be seen that in a 500-horse power 
to 1857 inclusive, was about 305,000 tons, of which the Atlantic States | engine, with its supply of coal for a 14 days’ voyage, the unprofitable load is reduced by |. 

371 tons, and the paying capacity of the ship is thereby increased by that amount. 


consumed about 200,000 tons, making the total consumption of rolled iron 


in the seaboard States about 500,000 tons per annum; three-fifths of which | 


is domestic and two-fifths foreign. The 105,000 tons of foreign iron con- 
sumed in the west and south-west is nearly all com of rails. The 
smaller descriptions of iron consumed there are chiefly of domestic manu- 
facture. At least seven-eighths of all the descriptions of imported iron, 
except rails, are consumed in the Atlantic States. The annual importa- 
tion of railroad iron for the eight years, 1850 to 1857, averaged 202,000 
tons, of which about one-half has been taken by the Atlantic States. 





IMPROVEMENTS IN THE STEAM-ENGINE. 

Srtr,—From the course pursued against me, I am induced to present the 
following brief summary of the result of my 20 years’ labour, and hope 
you will oblige me by its insertion. 

Prior to my labours in connection with the improvement of the steam- 
engine, which commenced in 1838, it was held as established points that 
the steam could not be condensed by the atmosphere, so as to render it a 
substitute for water where it—that is, water—could not be obtained for the 
purpose; that practically the expansive use of steam was not successful but 
in the Cornish engine, and even in that engine practice showed that be- 
yond 50 lbs, pressure no economy was effected, that the notions enter- 
tained by me upon the expansive use of high-pressure steam were all moon- | 
shine; that such high-pressure as I proposed was uot practical in the con- | 
densing engine, and dangerous in all; that strictly tubular boilers and 
surface condensers in water had again and again been proved to be utterly 
worthless and were abandoned, and that the two-cylinder, or Woolf engine, | 
was a useless piece of complication, which at that time was all but out of | 
use in England. These were the views held, not only by the commonality, | 
but by the first scientific and practical authorities at that time, and pro- | 
pounded by the scientific periodicals. \ 

In 1842, 1843, and 1844, I practically proved that with air as the con- | 
densing medium an economy equal to the Cornish engine, with its unlimited 
supply of cold water, could be effected; and that in place of requiring, as in | 
the Bolton and Watt engine, 1380 gallons of cold water per horse-power per | 
day, 1 gallon per horse-power per day was all that was required. Further, 
that by means of strictly tubular boilers, properly made, and supplied with all 
suitable means to produce a thoroughly practical and economical result, I 
placed it beyond doubt that the great bugbear pressure, which at that time | 
was said to be an insurmountable obstacle, was but a mere delusion, that 
had no real existence when boilers were made as sound science and correct | 
practice dictate. I also demonstrated thus early that for all purposes, 
whether manufacturing, marine, or locomotive, the economy of the Cornish | 
engine and boiler was obtainable, deposit prevented, sacrifice of life trom 
explosions avoided, and a host of other practical and important objects 
gained ; whilst, at the same time, the size and weight of engines and boilers | 
were reduced tenfold as compared with the Cornish, and rendered much | 
more portable and of less weight than the locomotive, and consequently 
safer, and better adapted for all purposes. 

In 1845, a discovery was made and published by me relating to internal | 
cooling in the expanding cylinder when steam is used expansively, in re- 
lation to which the most unblushing falsehood is being propagated, by 
which Watt is made the recipient of the stolen property, contrary to the 
plainest import of Watt’s own authenticated explanations and practice, and 
that universally accepted up to 1846; but the parties are not very particular, 
as they sometimes pass it to the credit of others, but take care always not 
to credit the rightful owner with it. Prior to my explanation of this matter, 
practice and abstract principle did not agree; the consequence was that the 
expansive use of steam was maintained to be of little practical value out of | 
Cornwall, or apart from the single-acting pumping-engine. But my ex- 
planation cleared away the fog, and now superheating of steam is not as 
previously employed upon the Ericsson, Stirling, and Haycraft system of 
enlarging the volume, but for the purpose of holding the water all in the 
shape of steam, from the time it enters the cylinder until it enters the con- 
denser, whatever be the pressure and degree of expansion used. The con- 
sequence is that practical men are now rapidly discovering that sound ab- 
stract principle and correct practice accord. To minds to whom the im- 
portance of thus having cleared away the fog upon such a question as this are 
admissible, and who desire only to see merit given to whom it is due, the con- 
duct pursued by the parties in question must appear reprehensible. Dr. Hay- 
craft, in a letter given in the Mechanics’ Magazine, dated March 12, 1850, 
after alluding to the universal ignorance which had existed upon this internal | 
cooling, goes on to say— While conversing with my brother on this sub- 
ject, he remarked that he thought the cylinder cooled by the evaporation | 
which took place within it during the time of the vacuum, as the interior 
must be covered by a film of water every time the steam is admitted. The 
cause of the evil (says the doctor) now appeared quite clear.” But it should 
be known that after I had made these views public the doctor’s brother, a 
stranger to me, called on me at my private apartments in Birmingham, and 
the explanation I gave him was that the loss did take place on the side of 
the piston that is open to the condenser, but on the other side also, as ex- 
plained in my lectures, pp. 47 to 50 and 89 to 92. 

In along discussion in the Engineer a nameless correspondent, “ J. B.,”’ 
makes a charge against me of robbing Watt: a reply of mine will be found | 
at page 334, volume 5. Another letter of mine, sent in time for the next | 
week’s publication, in which Watt’s own account of his discoveries and | 
views upon this head were given, was suppressed; and, strange to say, in a | 
leader given in the same paper, and same volume, at page 445, this veri- | 
table “J. B.” (which so far as anything of his personality is known to me 
should be written “J. B.” and Co.), is credited with the chief merit in | 
the affair. In the last leader upon this discussion, found at 463, are 
these significant hints—‘ Engineers must attend to what lies next them to 
be done: they have to probe the action of the steam within the cylinder to | 
satisfy themselves of the injurious precipitation and re-evaporation of the 
steam neutralising the efficiency of exhaustion; to apply and mature the 
means of preventing such condensation of the steam by the application of 
vdditional heat to the steam externally through the cylinder, or internally 
oy superheating it; and to ensure an economically good vacuum in the con- 
lenser.”” Now, these are the views that for upwards of 13 years I have 
been urging in the public journals and my published lectures, having also | 
provided means and practically demonstrated for years that such views are 
sound, and of great value in practice. 

From 1842 to 1846 I practically supplied the outline of my numerous 
improvements in the expansive and condensingsteam-engine. I was the first 
to practically demonstrate that steam at 100 Ibs., 200 Ibs., or any other 
pressure which did not entail too high temperatures, could be used in the 
condensing engine with quite as much facility, and far more economy, 
than when generated at 10 Ibs. only; also to show that with donble cy- 
linders on the Woolf principle the cranks could be placed at right angles, | 
which was done in the year 1843, and to apply this kind of engine in a 
direct-acting and locomotive-like manner, whether vertical, inverted, hori- 


| 





zontal, or any other way, thus rendering it suited to marine or any pur- ! 


pose; this class of engine I have perfected in its general structure, its 
valves, its connecting-rod, and in the use of the crank at right angles. In 
a word, I have produced a mass of sound, and before they were accom- 
plished were considered by the engincering world, difficult and impossible 
inventions, the practical results obtained from which were when I set out 
held to be utter impossibilities by all except myself. Let my opponents 
point out, if they can, the labours of any one man originating and ma- 
turing so much diffieult and costly invention, and so instructing his fel- 
low-creatures in a knowledge of it, at so little cost, as I have done in the 
face of the most powerful opposition the world can present. It is not my 
wish to depreciate Watt’s invention, or that of any other person, but 
candid and well-informed men hereafter will see that his was not so com- 
prehensive and@difficult as mine, or greater in practical value, as is evident 
from the com p@gative results given below:— 


Common My | 

COMPARATIVE TABLE. practice. practice. | 

Cubic feet of space occupied by boilers of 500-horse power .......... 6624 .... 1666 i 

Cubic feet of space occupied by steam cylinders for 500-horse power.. 822 .... 312 | 

Cooling surface of steam cylinders of the 500-horse power .......... 661 .... 272 
Relative heat absorbing surface of boilers to coal burnt, in square 10 .... 

Relative grate surface to coal burnt, in square feet ..sesecseseeeses 2 orc ss 










, What the rate per ton for goods by first-class steamers between London and New York 
is now I am not aware, but during the time of the Russian war it was 6, To illus- 
| trate the case, I will suppose it to be 5/.; at such rate the increased value of the pay- 
ing tonnage amounts to the sum of 1855/. per voyage; to this must be added the value 
of the coal saved, which, at only 1/. per ton, is equal to 258/. per voyage, or the total 
gain upon each voyage is 21137. If, therefore, the vessel steamed but 258 days in the 
year, the gain per annum is 33,8087. The cost of my engines and boilers will be much 
less than that of the present, but if we put the cost of both kinds at 20,0002, for the 

500-horse marine engine, it is seen that the gain per annum is nearly double the cost of 
the engine. Thus stands the comparison as stated in the table. But the coal, which 
will ultimately prodace the same power for the fourteen days by my boilers and engines, 
will be nearly, ifnot quite, as 65 tons in place of 129 tons. But to carry the mode of 
illustration, as given in the tables 2 and 3, to the whole marine steam-power of Great 
Britain, including mercantile and naval, we may in round numbers put such power at 
200,000 horse, which gives 13,523,200/, sterling as the gain perannum. My opponents 
may take any exception they please to the above figures, but as sure as they and I exist, 
the day is not far distant when the general practice of all maritime nations will con- 
| firm the general accuracy of my statements, and it is of the first importance to the posi- 
tion of the English nation, and the security and welfare of the English people, to see 

that they are not last in availing themselves of such improvements. It may be a light 
| thing to such a nation to witness the injustice done to individuals, but when individuals 
| become the representatives of mighty principles, which by them have been reduced to 
| practice, it is not safe for England to neglect the principles nor their practical applica- 
| tion. Ifthe English public clearly saw the value of such things, it would rejoice that 
| such means for extending human existence were brought within its reach. These means 
are of the utmost consequence for defence and attack in case of war, and of inestimable 
value in time of peace. 


I have felt this statement necessary that the true position and prospects 
of my invention should be properly understood by the engineering profession 
and the general public.—June 9. T. Crappock. 








Discovertne Water BY THE Divixninc Rop.—Some years since this 
subject engaged more of public attention than now, and some years back 
it fell in my way to be present at several experiments for discovering water 
by means of the divining rod. The instruments used for the purpose are 
either a forked hazel-twig or a steel spring ; a common watch spring has 
been adopted in the cases under my observation. The modus operandi is 
as follows, but it should be premised that the individual operating is chosen for reputa- 
tion of success, for, after all, as will appear presently, the very essence of the work is in 
some hidden property of the operator himself, which he cannot explain or communicate 
to others: —All being ready, the operator surveys the ground, and produces his mystic 
wand, which is a slip of hazel, cut close to.a fork of two branches, each branch about 
12 in. long; an end is grasped firmly in each hand, the hands being held with the 
knuckles under, the forked point of the twig projecting horizontally forward. The ope- 
rator walks slowly onwards, varying his course to the right or left, under the influence, 
as it appears, of some hidden impulse. The company follow, the eyes of all attentively 
watching the twig, which appears to be held firm and immoveable. Suddenly the point 
of the fork deflects, becomes violently agitated, and dips to the earth, in spite of the ap- 
parent endeavours of the operator to resist themovement. He then stops, calls attention 
to the irresistible action of the twig, and says, “ Here is water.” The spot is forthwith 
marked, and the investigation goes on, with similar occurrences, in other places, all of 
which are duly marked as the course of a spring of water underneath; and it is for the 
party beneficially interested to choose the situation most convenient for his purposes to 
commence works for bringing this hidden spring of water tolight. * * * Th 
experiment took place on the estate of a gentleman, where other business had called me. 
During luncheon the subject of discovering water by means of the divining rod was 
started, and the wonderful effects and vast benefits which had accrued to the country 
around dwelt on. Seeing my incredulity on the subject,an immediate expedition for 
the removal of my doubts was determined upon, and the individual possessing the pro- 
perty was sent for, and forthwith he attended, and I was introdaced to a very respect- 
able farmer, whose appearance alone was sufficient to dispel any idea of deception; and 
having declared himself ready for the experiment, all present issued forth. 


o 











The farmer | 
produced a steel watch spring in coil, which extending, he held an end in each hand, in| 


——— 
a similar manner as already explained with the hazel-twig, drawing his hands together 
80 as to force the middle part of the spring forward, and form a bow. As the operator 
moved onwards the same effects took place, the projecting part of the spring 
becoming violently agitated, as with the hazel-twig. I held the spring myself in the 
same way the operator did; others present did the’same; but it was perfectly still ang 
impassive in all our hands. There were several individuals present not more likely 
than myself to be influenced by any superstitious feeling. It was suggested by one 
gentleman present as not improbable that some electrical or other subtle property ¢x. 
isted in the individual.—Correspondent of the Field. 





Brastine Powper.—Mr. Simon Davey, Rouen, has patented the em. 
ployment of flour, bran, or other glutinous or starchy matter, to replace a part of the 
charcoal now employed in the manufacture of gunpowder. He has also invented a new 
mode of graining the same. The object of the invention is that the ingredients may bg 
combined and grained without danger of explosion. ‘ 


Sream Jackets.—The immense benefits derivable from the use of steam 
jackets is now beginning to be made known in the United States, Mr. Gordon Mackay 
having communicated to the Franklin Institute the results of experiments with and with. 
out the steam jacket, which prove that its use gives an economy of 20°5 per cent. The 
steam jacket is well known to Cornishmen, and Cornish mine adventurers may we; 
congratulate themselves upon so excellent a contrivance being in use. It consists ip 
casting the cylinder of the engine with an outer casing, and leaving a space between for 
the admission of steam from the boiler, so as to keep the steam in the cylinder at the 
same temperature throughout the whole length of the stroke of the piston. Although 
the experience of Watt was decidedly in favour of the steam jacket, many eminent ay. 
thorities have argued against it, on the ground that “ the steam jacket itself is subject 
to radiation as well as the cylinder, and as it has a far more extended surface more steam 
must be condensed in it than in the cylinder alone ; therefore its use is a disadvantage, 
not a benefit.” Against all adverse opinions, however, we have the indisputable facts 
that in Cornwall steam is generated with the expenditure of less fuel than in any other 
locality, coupled with the very conclusive results of Mr. Gordon Mackay’s experiments, 





SatrorD Hororoeicat Sxu.t.—Messrs, Bailey and Co., turret clock 
manufacturers, of the Albion Works, Salford, have just completed a very large turret 
clock for the new church at Haley Hill, Halifax, endowed by Mr. E. Ackroyd. The clock 
will show the time upon two dials, each 8 ft. 6 in. in diameter ; it will have a smal! se 
dial to set the hands by, and it strikes the hours and quarters. The frame occupies q 
space of about 6 ft. by 3 ft. The most important part of the clock, the pendulum, is 
compensated, to counteract the injurious effect of the variations of temperature upon it, 
To parties interested » section of a pendulum on this principle may be Inspected at the 
Peel Park Museum, presented by Mr. R. Roberts, C.E., it being his inventior : 
dulum is regulated from the top instead of (as usually the case) from the lo~ ad 
the rod, by a small dial, which can be made to rotate without stopping the clock. The 
pendulum is a “ two seconds,” that is to say,it performs 30 oscillations per minute, Its 
length is 156°55 in., rather more than 13 ft. 44 in. The bob weighs about 2 cwts. The 
main or great wheels are each 18 in. diameter. The patent wire ropes are used, and the 
clock is furnished with the maintaining power to keep it going whilst in process of wind. 
ing. The arbour carriers are so arranged that any single wheel may be taken out with. 
out removing or altering the position of any part of the frame work. The price of this 
clock will be about 180/., fixed complete, and is about half the size of the Westmin. 
ster clock.—Salford Weekly News. 


RecisTeRING Prromerer.—Within the past few days an interesting 
addition has been made to the Polytechnic Exhibition by Mr. W. Gauntlett, of the South 
Bank Iron-works. A series of daily diagrams exhibits the temperature of the air of the 
hot blast as it enters the iron smelting furnaces. This instrument, simple in construc. 
tion, metes off the temperature on a cylindrical roll of paper, which serves as a record 
for twenty-four hours. Mr. Gauntlett, the inventor, has recently secured a patent for 
this ingenious apparatus, which may be thus described. The cylindrical roll we haye 
above referred to is ruled in lines, which describe the circumference of the roll, corres } 
ponding to the degrees of Fahrenheit’s ther ter, extending to 1000 degrees of heat, 
At right angles with these are a series of vertical red lines which represent the consecu- 
tive hours of the day and night. Upon these papers, which are affixed in connection 
with a timepiece, and also in communication with the heated atmosphere, the tempera. 
ture of which it is desired to register, the time and heat are continuously recorded 
means of a small common lead pencil. The diagram exhibited!consists of seven slip 
for each of the three furnaces, and exhibit the temperature of the heated air therein em 
ployed during every hour of the week ; and it is somewhat interesting to observe the’ 
sinuous course which the line pursues, rising and falling (corresponding, no doubt, with 
the manner in which the fireman has attended to his duty). Along the line, at pretty 
nearly equal distances, we observe a series of very sudden depressions. The line ap- 
peared to fall down precipitately, and, after making a slight progression, to mount up and 
advance as before. These eccentric diverg: ices mark, we are informed, the period when 
the furnaces were tapped, during which the heated air is shut off, and ceases to affect 
the instrument. The invention, we understand, has been highly appreciated by several) 
ironmasters of this district; and we have some pleasure in noticing it, as one of the 
native productions emanating from the new and rising tron district of Cleveland.— 
Stockton and Hartlepool Mercury. 
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Divided into 8000 shares of £5 each. Deposit, 5s. per share. 
Incorporated by Act of Parliament 19 and 20 Vic., cap. 47, sec. 4 and 5, Jan., 1856, 
The profits arising from former workings exceed £1,000,000 sterling. 
DIRECTORS. 

A. P. CLAYTON, Esq., Combe Bank. 
RICHARD WOOD, Esq., Pen-y-Nant, Ruabon. 
D. T. JOHNSON, Esq., 15, Cannon-street West. 
WILLIAM HIND, Esq., St. John’s Wood. 
With power to add to their number. 
Bankers—Bank of London. 
, Sorictror—E. A. Marsden, Esq., 4, Sise-lane. 
ConsULTING Mixtnc ENGiIngER—Mr. Josiah Hugo Hitchins, of Devon Great Consols. 
ENGINEER ~—Mr. William Mathews, of Devon Great Consols, 
RESIDENT AGENTS—Capts. M. Redge and W. Kneebone, 
SecreTary—Mr. Thomas Fuller. 


OFFICES—51, THREADNEEDLE STREET, LONDON, 





PROSPECTUS. 

; This extensive and valuable mineral property has been granted by Henry Lyster, 
Esq., of Rowton Castile, Salop, and extends for nearly two square miles, and has yielded 
above one million sterling profit to the former proprietors, principally from a course of 
ore below the adit level, to the 163. Rich deposits of lead ore have recently been dis- 
covered above the adit level, and new lodes opened not before discovered, which will be 
intersected by short cross-cuts from the levels below. 

The mines are surrounded by the celebrated Snailbeach, the richest lead mine in the 
worlds Pennerly, Gravels, White Grit, Ritton Castle, and others. These mines produce 
one-tenth of all the lead in England. 


ONE MILLION PROFIT 





The present proprietors, being impressed with the value of the mine, have consented 
totake the whole of their interest, £7500, in paid-up shares, leaving £32,500 available, 
if required, for contingent expenses attending the formation of the company and working 
capital, which sum is considered as a safe investment, and will repay an amount of in- 
terest far exceeding all known securities. 

The important geological features of the strata have attracted the attention and excited 
the admiration of experienced mi logists, including Sir Roderick Murchison, who has 
pronounced the Bog Mine to be one of the richest in the kingdom. Its reputation through- 
out this great lead district bears out the opinion that immediate returns for the capital ex- 
pended will accrue upon further development. 

The buildings on the mine consist. of count-house, carpenters’ and smiths’ shop, dwel- 
ling house, whims, engine, dressing-floors, and a commodious chapel and school-rooms. 

The company being registered under the Joint Stock Act of 1856-1857, with limited 
liability, no shareholder can be liable for more than the amount of shares held, 


REPORT. 

June 4, 1859.—Agreeably to your request, I beg to hand you my report of this mine. 
The pitch in the back of the 40, south of Bunting’s shaft, on the north lode, is looking 
well for a good course of ore ; and the end south is now yielding above 2% tons of lead, 
worth £40 per fathom. In the back of this level we have two stopes, yielding above 
15 ewts. of lead, worth £12 per fathom. The 40, driving west of Office shaft, upon ® 
caunter lode, is looking weil for a large bunch of ore. The men have cut into a leader 
of lead, worth full £15 per fathom. We are progressing satisfactorily in clearing UP 
different places through the mine, and shall continue opening up and clearing the — . 
lode, when I fully expect to set several good pitches on tribute; indeed, it is my beli . 
there is a great quantity of ore ground standing which will pay handsome profits d 
this place alone, independent of other places above the 50 fm. level, which will yiel 











Considering the many advantages of this mine, the vast Improvements in hinery, 
and the great demand for lead, it is strongly affirmed that this property will be foun 
one of the most productive in the kingdom for lead ores. 

The mines have been under development by a private company of adventurers, for sa- 
tistactorily proving their value previous to their introduction tothe mining world; hav- 
ing in view to work them upon a scale commensurate with their reported but now as- 


, certained importance, they have expended £2500 in the purchase of the lease, valued at 


£7500, also a large amount in clearing levels, erection of drawing engine and other ma- 
chinery, and made valuable discoveries of lead, which justify the most sanguine expec- 
tations of the mines proving to be rich in lead ores. 

The operations during the past two months, upon a limited scale, have resulted in the 
most beneficial results. Ten men have raised sufficient lead to pay 50 per cent. profit, 
which multiplied, the yield of lead ore is estimated to justify continuous dividends of at 
least 25 percent. 

The great impetus which the proposed capital will give will fully develope the re- 
sources of the property, that gradually increased dividends may be relied on as the works 
proceed ; and each Jevel drained will add to the immediate returns of lead ore. 

The capital has been fixed at £40,000, in shares of £5 each, a sum most ample 
to effectually prove the mine, 5s. of which is to be paid at the time of application, and 
the remainder as found necessary, but any person may pay up in advance, and be allowed 
6 pergcent. discount thereon. 

Fall power will be given to the directors to increase the present staff of miners, as 


| found necessary, although the capital be not fully subssribed for, so that no time shall 


be lost in bringing this valuable mine into a profitable position, 


ls of tons of lead ore. To prove this valuable mine commensurate with its im- 
portance, I would advise an 80-in. cylinder engine to be erected in the engine-house over 
the old engine-shaft, which is in good condition, and can soon be made perfect. This 
shaft siwuld be cleared up from the boat level, 50 fathoms deep, down to the 160 fathom 
level, which can be done for £5 per fathom, the contractor being supplied with materials, 
&c. This would be a saving of time and money, and I believe, from the information 0b- 
tained from former workers, this shaft is the right place to command the mine tot 
160 fm. level; below which I would advise it to be continued perpendicular, ; 
upon the underlie of the lode. The machinery will work much easier, and yore 
breakages. The ground in each level is most congenial for lead, and can be driven -s 
low price to intersect the lodes in each level as the sinking continues. At Bunti 
shaft I would recommend a 60-in. cylinder to be erected, which will enable us t bya 
up the mine quickly, and make handsome returns of lead as we go down. It is MY Z 
cided opinion, supported also by all the old experienced miners that have worked in t 
mine, that thousands of tons of lead ores will be raised long before we reach the bottom. 
Upon the above advice being carried out, it is the universal opinion that the Bog in 
will prove, not only equal to its rich neighbour Snailbeach, but the richest Jead —> 
the kingdom, and pay to the fortunate shareholders very large and continuous divi 
upon the development of the mine, for the capital expended. E 

Thomas Fuller, Esq. SAMUEL MORRIS REDGE. 

Application for prospectuses, forms and plans, may be made to Messrs. GLEDEIE 
Co., Leeds; also, Tuomas Lewis, Esq., Carr’s-lane, Birmingham ; THomas 085, rn 
Bath; the Lion Hotel, Shrewsbury ; and at the office of the company, 51, Threainee! 
street, Lop/en, where every information may be obtained. 
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~ HE CARWAY AND DUFFRYN STEAM Carway’and Duffryn ....++.+ chtnenedesennesaven SHORES Cam: The present average selling price of all description of coal (free on board ship) in 
ad COAL COMPANY (LIMITED Waungreen ...+se+e000 eve 2,120,348 ,, Pembrey Harbour or Kidwelly Quay is ......+- Orr, § Fr 
we - i Maeagwillim .ccccccccccccccccccccccccccece «+» 5,153,734 ,, Cost of production, including royalties and charges of every description, is 58. 6d. 
-" Incorporated January, 1858. POrest FAWL. secsecseverscccvcecececeesesessvesesesess 2093110 55 The colliery at present is only raising at the rate of 60,000 tons per annum, but no 
jer £0,000, in 10,000 shares of £5 each, with power in the shareholders in general os difficulty exists, with the aid of more machinery and plant, to increase the same to 
up meeting vo increase the capital by the issue of new shares Total. .ccccecsecseceeccsevcesssscecseses 19,491,164 tons, 100,000 tons per annum, and with a reduction in the cost of production. 
rth : There are in all 17 veins, and the chief of them are shown on the Geological Ordnance The sale of 60,000 tons at 8s. per ton will give ......+++. £24,000 per annum. 
lie’ Hon, yell SenecpeNs. Survey of Great Britain. The cost of producing 60,000 tons at 5s. 6d. per tonis .... 16,500 ° 
ety’ h Pix YELVERTON, J.P., Whitland Abbey, Carmarthenshire, Chairman. The veins vary from 1 to 9 feet in thickness, but the big vein of 9 feet is the only one 
eld Ry WARD, Bay > — ge Fulham. — Lepn oad rap nme = — is yey will yield of workable coal 3,473,910 Gheceter ins cemmeh email tb — cacétovaceseatia AD 
> ; ’ + H.E.1.C.8., K.L, Albany, Piccadilly, ns, or sufficient to last nearly 60 years at 60, tons per annum. 9 - 
- w. SHAW, Esq., 3, Streatham-street, Riccmatesy, The calculations are carefully made by an experienced mineral aig from actual os equal e . eas ! 15 cst Ny arste poghene © ae the ey = 
4 KERS— Messrs. ; va survey, and his report can be seen on application at the company’s offices. e directors, therefore eving that they are jus’ y the present cond! 
BAYRERS—Th ner ant Gonth, 6, Findi-tane, City, and Shock Exchange. The plant at present consists of two steam-engines, with all the winding gear and | the company, and to enable them further to develope the colliery), propose to raise the 
1s, mice ° ion and Westminster Bank (Temple Bar Branch), pumping apparatus in full operation, the newly-erected engine-house and workshops, | further sum of £16,000 by way of preference shares, and that these preference shares 
ob. OF THE COMPANY,—5, GREAT QUEEN-STREET, WESTMINSTER | smithies, storehouses, stabling, offices, &c., the whole constructed in the best possible | shall bear a guaranteed rate at 8 per cent. interest, not redeemable until the expiration 
rhe his com —— : manner; also, railway plant, trucks and tramways, barges, horses, &c.; in fact, every | of five years. 
not " wpany was incorporated and commenced working in January, 1858, the well- | adjunct necessary at the present moment for raising and shipping with dispatch 200 tons | The gross profit on the working of 60,000 tons being ...........+.. £7500 per annum, 
ent Seen of Carway and Duffryn, and the adjacent mineral properties, known as | of coal per day. Will be a sufficient security for the 8 per cent. preference shares on} j9g9 ~~ 
t’a aad high ree C. poy yay’ oo —_ — produce « which is well — annexed plan on a small scale shows the boundaries of the property, and a true | £16,000 now proposed to be raised, which interest will amountonly to 7 
6 Apprec' , not only in cts, but in the London market, | section of the coal measures. , 
“ oo = the ports of England and Ireland. "| Since the Ist of January in the last year, when the company first took possession of | /#Ving to be divided among the original can the sum of .. prey lany np 
je- lly, es are situate in the Gwaindreth Valley, in the parishes of Pembrey and | these mines, a large sum of money has been expended in improving the underground The subscribers for these preference shares will have the option at any e - ree 
ne Of hat the county of Carmarthen, about five miles by canal from the shipping | and surface workings, and whilst these new works have been in progress only acompara- | years from this date to declare their intention of accepting ordinary for preference shares. 
mm. ing thet Port and Kidwelly (at which the company have depéts for storing and | tively small quantity of coal has been raised, about 25,000 tons, the whole of which has} Applications for shares in the annexed form may be sent either to the brokers or to the 
ine y The about five miles from the Pembrey station of the South Wales | been readily sold at a good profit. The average raisings at present are at the rate of | offices of the company. 
in Dut Year and Duffryn Collieries have been opened some years, and during | 60,000 tons per annum. The whole of the improvements are now nearly finished, and : : D Col 
‘ds we whe company have expended a considerable sum in farther developing | When completed 75,000 tons per annum will be the average raisings. Llanelly, June 1.—1 beg to hand you my valuation of the Carway and Duffryn Col- 
eco properties, and extending the works. The coal finds a ready sale, and a great portion of it—viz., the stone, or malting coal— | lieries, which are situated in the Gwaindreth Valley, near this town. q 
‘ oe esonthe Ist June inst, were inspected by Mr. W. Harrys, of Llanelly,and his | 18 used in making malt for the principal London breweries. The demand at present is | The property appears to be held upon the usual leases of the district, and consists ot 
nd f h Hare’ collieries, on the present working, is that they are now worth £30,000, | greater than the supply, and contracts at highly remanerative prices are being made | the Carway and Duffryn estates, the Forest, Maesgwillim and Waungreen farms, tog 
h 8 opine is well known in the South Wales coal district, and fully competent to | for large quantities for the current year. about 432 acres, with a colliery opened upon the big vein. 
nm Mr on, a8 he is at present raising upwards of 400,000 tons of coalannnally. The The coal for steam purposes finds a ready sale, with an increasing demand, and con- This colliery, now at work, is complete with all necessary machinery, plant and ap- 
le h . Harrys accompanies this prospectus. tracts are in existence for supplying large quantities for shipment. pliances, stalls and openings, all at the present moment fully equal to the production of 
" Properties consist of about 500 acres, and are held under leases at certain | _ The small, or culm, finds also a ready sale, and the supply is scarcely equal to the | 200 tons per day of first-class coal. 
These properties are estimated to contain workable coal as follows :— demand, I have gone carefully over this colliery, and estimate its valueat 30,000/. I may men- 
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tion that this ~ttante t basal upon the preant weeliagnellyy and without taking into 
future working. 


account the probab) 
Iam at this moment concerned for collieries together prod oe 
prospects, than the Carway 


1200 tons; I must, however, say that i never eee = the cou: 
mined a finer district of coal, or one presenting better 
Dauffryn Collieries, and to make thé value of the propérty considerabty more than f 
given; it requires only a little time for development, and the providing of the ftcessafy 
plant, for the removal of larger daily quanti WILrttaAM 
Mineral Survey, Lianelly, 
FORM OF APPLICATION FOR £8 PER CENT. PREFERENCE SHARES. 
To the Directors of the Carway and Duffryn Steam Coal Company (Limited). 

GENTLEMEN,—I request you to allot me preferéncé bonds of £5 each of the 
above company, not redeemable until five years from fe date thanens, with interest at £8 
per cent. half-yearly in the meantime, which I undertake to ateept,; and havé paid the 


deposit of £2 10s. into your bankers, as certified by the accompanying receipt, att agrée 
to pay the balance of £2 10s. within 30 days after notice from you to that effect. 


pact eta 





—_—- 


Dated this day of 


ENNINGTON AG +RICUL TURAL AND CHEMICAL 
COLLEGE, LOWER KENNINGTON LANE, NEAR LONDON. 
” PRincirat—J. C. NESBIT, F.G3., F.C.S. 

Youths intending to become Farmers, Land Steward’, Chemical an@ Mangré Manu- 
facturers, or Managers of Mining Property, will find the course of Instruction in the Col- 
lege such as to fully qualify them for their respective pursuits. The terms for sénior 
and junior students may be known on application to the Principal. 

ANALYTICAL AND ASSAY DEPARTMENT. 
ANALYSES and ASSAYS of EVERY DESCRIPTION are PROMPTLY Lye 


CURATELY EXECUTED in the Laboratories of the College. 


RTIFICIAL MANURES, &c.— MANUFACTURERS 

and OTHERS ENGAGED in MAKING ARTIFICIAL MANURES MAY 
OBTAIN every NECESSARY INSTRUCTION for their ECONOMICAL and EFFI- 
CIENT PREPARATION by applying to J. C. NESBIT, F.G.S%&c., Prinetpal of the 
Agricultural and Chemical College, Kennington, London. Analyaet of Soils, Guanos, 
Superphosphates of Lime, Coprolites, &c., and Assays of Gold, Silvér, and other Minerals, 


are executed with accuracy and dispatch. . 
Gentlemen desirous of receiving instruct in Chemical Anal¥sis and Assaying wiJl 
College. 1% % 


find ample facility and accommodation at 

MA S ELECTRO-SIL PLATE & TABLE CUTLERY. 
—MAPPTY BROTHERS (Manufae rs by Special Appointment to the Queen) 

are the only Sheffield makers who supply thé consumer in Bondon. Their London Show 

Rooms, 67 and 68, Kine WiLt1aM STREET, Lonpon Samos, aun by &rthe LARGEST 

STOCK OF ELECTRO-SILVER PLATE an@ TABLE CUTLERY in the world, which 

is transmitted direct from their manufactory, @vgzENn’s CUTLERY WORKS, SHEFFIELD. 

Fiddle ao. Double ee rte 3 Pat. Lily a. 
oe « 1 16 t£214 £3 
16 -& 214 











12 Table Forks, best quality.... 
12 Table Spoons, best quality .. 
12 Dessert Forks, best quality.... ee 
12 Dessert Spoons, best quality .. 
12 Tea Spoons, best quality ...... 
2 Sauce Ladies, best quality .... 
1 Gravy Spoon, best quality .... 
4 Salt Spoons (gilt bowls), best qu. 
1 Mustard Spoon, best quality .. 
1 Pair Sugar Tongs, best quality. 
1 Pair Fish Carvers, best ow 
1 Butter Knife, best quality . 
1 Soup Ladle, best quality 
6 Egg Spoons (gilt), best quality. 


Complete Service eoveee £10 13 10 .. £15 16 6 .. £17 18 
Any article can be had separately at the same prices. 
One Set of Four Corner Dishes (forming? @ft dishes), £8 8¢.; One Set of Fon? Dish 
Covers (one 20 in., one 18 in., and two 14 in.), £10 10s. ; Cruet Frame (four glass), 24s. ; 
Full Size Tea and ‘Coffee Service, £9 10s. A Costly Book of Emgravings, with prices at- 
tached, sent per post on receipt of 12 stamps. Ord. qual. Medium qual. Best qual. 
Two dozen Full Size Table Knives, Ivory Handles..#2 4 0 ..£3 6 0 .. £412 
14¢ dozen Full Size Cheese ditto 1 @.. 1M 6 
One Pair Regular Meat Carvers ee : ee O11 
One Pair Extra Sized ditto 012 
j 011 
One Steel for Sharpening ......... ose 3 04 


Complete Service .....ssceeseees #4 16 - 4618 6 .. £916 
Messrs. Maprty’s table knives still maintain their fad EO Superiority ; all their 
blades, being their own Sheffield manufacture, are of the first qualit rth secure 
ivory handles, which do not come loose in hot water, and the difference wT 
Londbe?, $ | 
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sioned solely by the superior quality and thickness of the ivory handles. 
MAPPIN BROTHERS, 67 and 68, King William- = 
Manufactory, Queen’s Cutlery Works, Sheffield. 


A 7 EW ERA IN IRON METALLURGY. 
ecently published, with 20 plates, price 25s 
Leseet ARY TREATISE ON IRON METALLURGY, 
UP TO THE MANUFACTURE OF PUDDLED BARS: 

Built upon the Atomic System of Philosophy, the Elements operated upon being 
Estimated according to Dr. Wollaston’s Hydrogen Scale of Equivalents. 
Comprising Suggestions relative to Important Improvements in the Manufacture of 
Iron and Steel, and the Conduct of extensive Ironworks. 

WITH ANALXTICAL TABLES OF IRON-MAKING MATERIALS, 

By SAMUEL BaLpwrw Rocers, of Nant-y-Glo, Monmouthshire. 

“TI do not hesitate to say Mr. Rogers’s work is the most complete combination of sound 
gcience and sound practice that has yet appeared on Iron—beyond comparison.”—Da 
MUsgET. London: Mining Journal office, 26, Fleet-street. 








INVESTMENTS IN BRITISH MINES. 
Full particulars of the most important Dividend and Progresstve Mines will be 


found in the Fourth Edition of 
RITISH MINES CONSIDERED AS AN INVESTMENT, 


Recently pees, by J. H. Morcuison, ¥.4.8., F.8.S, 
3564 price 3g. 6d., by post, 4s. 

Mr. Mcrcuisow also pu sau ‘RLY REVIEW OF BRITISH MINING, 
giving, at the same time, the Position and Prospects of the Mines at the end of each quar- 
ter, the Dividends Paid, &c.; price 1s. Reliable information and advice will at any 
time be given by Mr. Murcatson, either personally or by letter, at his offices, No. 117, 
Bishopsgate-street Within, London, where copies of the above publications can be ob- 
tained. 

PRESS. 


optitiow’s or Tite 

Mr. Murchison’s new wo#k on British Mines is attracting @ great deal of attention, 
and is considered a very useful publication, and caledlated to considerably improve the 
position of home mine investments.— Mining Journal. 

The book will be found extremely valuable.—Observer. 

A valuable little book.—Globe. ° 

A valuable guide to investors.— Herapath. 

Mr. Murchison takes sound views upon the important subject of his book, and has 
placed, for a small sum, within the reach of all persons contemplating making invest- 
ments in mining shares that information which shonld ent rash speculation and un. 
productive outlay of capié@l in minés.—Morning 

special interest to persons having capital employed; ‘oF who may be desirous of tn- 
vesting in mines.—Morning Chronicle. 

Parties requiring information on mining investrhents will find no better and safer in- 
structor than Mr. Murchison.—Leeds Times. 

As a guide for the investment of capital in minifig operations is inestimable. One of 
the most valuable mining publications which ha# come under our notice, and contains 
more information than any other on the subject of which it treats.—. Telegraph. 

To those who wish to invest capital in British Mines, this work is of the first impor- 
tance.— Welshman. 

This work enables the capitalist to invest on sound principles ; 

cellent guide.—Plymouth Journal. 

Persons desirous to invest their capital in mining speculations, will find this work a 
very useful guide.— Warwick Advertiser. 

It is full of carefully compiled and reliable information relative toall the known mine 
in the United Kingdom.—Shefield Free Press. 

Those interested in mining affairs, or who are cesirans of becoming speculators,should 
obtain and carefully peruse the work.—Monmouth Beacon. 

Every person connected, or who thinks of connecting himself, with mining specula- 
tions should possess himself of this book.—WNorth Wales Chronicle. 

A very valuable book.—Cornwall Gazette. (Glasgow Examiner. 

All who have invested, or intend to invest, in mines should peruse this able work. 

We believe a more useful publication, or one more to be depended on, cannot be found. 
—Plymouth Herald. 

With such a work in print, it would be gross neglect in an investor not to consult it 


vege taping cat his capital.— Poole Herald. 
' ison will be 4 safe and trastworthy guidé, #6 far 4s British Minés ate éon- 
cerned.— Bath Express. 

Is deserving the attention of every one who seeks profitable investment of his capls 
tal.—Brighton Examiner, 

This is really a practical work for the capttalist.—Stoc. Advertiser. 

To capitalists thé work will prove very serviceable.— Birmingham Mercury 

All who havé Invested, or intend to invest, in mines, Would do well pot thys 
very useful work.—Ipswich Express. jis 

Of great value to capitalists.— Sunderland Times. 


MINING AND COLLIERY OPERATIONS IN THE UNITED sat 


HE UNITED STATES RAILROAD AND MINING 
REGISTER. Edited and published by Thomas S. Fernon, at No, 423, Wainut- 
street, Philadetphia. To subscribers in Great Britain, 14s, 64. ($3), payable in advance. 
Established May, 1856, issued weekly. Hasa circulation throughout the United States, 
Canada, and Great Britain. 

The Register’, a8 its name imports, is devoted to the di jon and di ination of 
occurrences and result4 bearing upon the practical theme of transportation PsA car upon 
the iron rali. And as for cars, track ways must be constructed ; Railroads, at 
the same time that they the most expeditious communication, exact the largest 
outlay gm ana, bein: perishable materials, constant repalt and watch- 
faltiess. Henee of improvements in the permanent way of railroads, and, aiso, in the 
rolling stock and machinery of railroads, tending to 
the Register is ever ready and-anxious to give early and appreciative notice 

The Register, to, as its name also indicates, is devoted to the consideration of Mine- 
rals and Metals —eepecially of Coal and Iron—in their geological and geographical depo- 
sitoties, and through all the of Mintng, Manufaetare, 

Financial Exhibits, emanating from catrying corporations 
in the Of Minerale and the thanatectare of Metals, asé copied into cotumns 
of the , With ate comments. 

Prices Current of Stocks, Coal, and Metais,in the principal American and British mar- 
kets, are given weekly, from the best authorities 

Correspondence On subjects treated of in the Register wil be gladly received and given 


jie 


it is, in truth, ah ex. 














Sale. 
and corporations ns employed 
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LIST OF PRIZE SUBJECTS FOR SESSION 1859-60. 


HE ROYAL SCOTTISH SOCIETY OF ARTS proposes to 
AWARD PRIZES of different values, of Thirty Sovereigns and under, in Gold 
or Silver Medals, Silver Plate, or Money, for APPROVED COMMUNICATIONS, pri- 
aes fubmi to the Society, relative to INVENTIONS, DISCOVERIES, and IM- 
in the MECHANICAL and CHEMICAL ARTS in general, and in their 
wists oe Fi dra A , and also to means by which the NATURAL PRODUC- 
tmay be made more available. The Society suggests the following 

as 4 few of rey editects that may be attended to, viz. :— 


T.—TNVENTIONS; DISCOVERIES, or IMPROVEMENTS in the USEFUL Aifrs. |” 

1, Mecranicat ARts. —Inventions or Improvements in applying the Motive er 
of Men and Ahimats—in Wind ana Water Prime Movers—in Steam and other heat 

Gines, and thei? various applicatiohs—in Pumping, Blowing, Rolling, Sawing, Agrieal- 
tural, her and Machines—in Cotton and other textile Manufacturing Mis 
—in Shipbuilding, Wood, Iron, and Steel—fn Lighthouses—in Marine Propellers—in 
Railways, Plant and Stgnals—in EBlectro-Magnetic Motive Power—in Electric and othet 
Telegraphic Apparatus, Submarine and Aérial—in Photographic Apparatus—in Fire 
Proof Buildings—in Water Supply—in Paving—Sewerage—in Economical Appliances 
for ng the § Opteny Condition of Towns—in Smoke C ption and Exti 
ing Fires—tm Gas rks—in Canals and Inland Navigation—in Tools, Implements, and 
Apparatits for the various Trades—in Bricks, Encaustic Tiles, Cements and Mortars~ia 
Printing Machines, Cases, and Rollers—in Stereotyping—in Cranes—in the Machinery 





for Astronomy, Surveying, and Levelling—in Manufacture of Paper, &c. 

CuemicaL Arts.—Inventions or Improvements in New and Useful Apolicatiiily of 
exits Percha and Vulcanised India-rubber, or similar Gums—in the Eco. Ex- 
traction of Chemical Principles or Useful Sub as Paraffine, &., from . 
lain, Clay from Granite or Felspar,and Metals generally from their Ores and Ox! in 
Dyes—in Paints—in Paper—in Glass, especially for Lenses—in methods of rendering 
the Electric Light available in Practice, & 

3. RELATIVE TO THE Five ARTs.—Inventions or Improvements in egy ag Pro- 
cé@ases, in “ Carbon” Printing, and in Methods of Printing Pho hs from ir Im- 
pressions on Steel or Copper-plates, or Lithographic Stones—in Electrotype Processes— 
in Die Sinking—in Methods of Illustrating Books to be Printed with the Letter-press— 
in Paper Hangings—in Articles of Porcelain, Common Clay,or Metal—in @lass Staining 
in Engraving on Stone—in Chromo-Lithography—in “Nature” Printing 

4. NaTuRAL Propvuctions.—Discovery of Plumbago Mines—of Slate I Pencil of good 
quality —Whetstones—of Woods suitable for Engraving. 

I. - EXPERIMENTS applicable to the USEFUL ARTS. 

Ill.—COMMUNICATIONS of PROCESSES in the USEFUL ARTS practised in this 
or other countries, but not generally known. 

IV.—PRACTICAL DETAILS of PUBLIC or OTHER UNDERTAKINGS of NA- 
TIONAL IMPORTANCE already executed, but not previously published ; or valuable 
Suggestions for originating such undertakings. 

KEITH PRIZE (value Thirty Sovereigns).—For some important “Invention, Im- 
proyement, or Discovery, in the Useful Arts, which shall be primarily submitted to the 
Society ” during the Seasion. 

MACDOUGALL BRISBANE BIENNIAL PRIZE (value Ten Pounds).—“ To the 
Authors or Inventors of Communications of Merit, which shall be approved of by the 
Soctety, or its committee, and judged by them deserving of such distinction.” 

REID AND AULD PRIZES.—For the First, Second, and Third best Models of “ Any- 
thing New in the Art of Clock or Watch Making, by Journeymen or Master Watch and 
Clock Makers.” If these should be considered worthy of prizes, the year’s interest of the 
Reid and Auld Bequest, being about Seven Guineas, divided among them in such pro- 
portions as the Prize Committee shall fix, according to merit. To such as deserve it, 
the society may add to the amount of the prize out of its general funds. 





GENERAL OBSERVATIONS. 


Communications lodged in competion for prizes shall not have been patented, nor pre- 
viously published, nor read before any other society, but patented articles may be ex- 
hibited and described. 

The descriptions of the various inventions, &c., must be full and distinct, and be written 
on foolscap paper, with binding margins. 

The relative drawings to be on imperial drawing paper, and in bold lines, or strongly 
coloured, so as to be easily seen at about the distance of 30 feet when hung up in the hall. 

The Society shall be at liberty to publish in their Transactions the papers submitted 
to theth, or abstracts thereof. Models, &c., for which prizes are given, to be held the 
property of the Society, the value of the models, &c., being separately allowed for. 

Communications to be sent free to the secretary, Chambers, 5, Hill-street, Edinburgh, 
on or before 1st uf November, 1859, in order to ensure their being read and reported on 
during the session, the ordinary meetings of which commence in November, 1859, and 
end in April, 1860, but those whieh cannot be lodged earlier will be received up to the 
lst April, 1880, although they may possibly not be read or reported on till the following 
session. By order, JOHN BEATSON BELL, Sec 

Edinburgh, June, 1859. 7 ; or 





STEAM TO AUSTRALIA UNDER SIXTY DAYS. 
PASSAGE MONEY £14 AND UPWARDS, 
To the consignment of Bright Brothers and Co., Melbourne. 


BLACK BALL LENE OF BRITISH AND AUSTRALIAN 
EX-ROYAL MAIL PACKETS AND EAGLE LINE OF PACKETS, 
In conjunction with the.celebrated auxiliary steam clippers 
GREAT BRITAIN and ROYAL CHARTER, 
Appointed to Sail punctually from LIVERPOOL on the 
6th and 15th of every Month, 

The above, in addition to being the only line with steamers out of Liverpool, is com- 

posed of the LARGEST, FLN EST, and FASTEST MERCHANT SHIPS in the WORLD. 
Ship. Register. Burthen. Captain. Date. 

MORNING STAR. eve 1327 ..., 4000 ..., RANDELL .... 18th June, 

SALDANHA ... « 1527 .... 4000 .... FLYNN ...... 5th July. 

CHAMPION OF THE ‘SEL ‘AS. 1946 .... 5000 .... Ournipce .. To follow. 

GREAT BRITAIN .ooessesce 1768 .... 5000 .... GRAY .«...... To follow. 

To be succeeded by the following clippers and steamers: _ 

GREAT BRITAIN OCEAN CHIEF. 
ROYAL CH ARTER INDIAN QUEEN. 
LIGHTNING. BRITISH TRIDENT. 
CHAMPION OF THE SEAS. GIPSEY BRIDE. 
DONALD M'‘KAY. GREAT TASMANIA, 
MARCO POLO, COMMODORE PERRY, 
EAGLE. METEOR. 
SALDANHA, MONTMORENCY. 

The above celebrated steam and sailing clippers, forming the only lines honoured 
by a visit from Her Majesty the Queen, and so well known for their rapid passages, punc- 
tuality in sailing, and splendid accommodation unsurpassed by any ships in the world, 
will continue to sail regularly between Liverpool and Melbourne, thus affording to pas- 
sengers and shippers the most unrivalled advantages. The commanders are men of ex- 
perience, and noted for their kindness and attentton to passengers. 

The cabin accommodation is very superior, the saloons being elegantly furnished with 
every requisite to ensure comfort to passengers, and are supplied with beds, bedding, &c. 

Parties wishing to bring their friends home, can obtain tickets for these ships leaving 
Australia every month. 

Apply to Grass, Barent, and Co,, merchants, 1, North John-street, and James Barves 
and Co., Tower-bulldings, Liverpool; or to T. M. Mackay and Co., 2, Moorgate-street, 
London, E.C. V7; 


Notice.—The Warre Star clippers, comprising the LARGEST, FINEST, and 
FASTEST CLIPPERS in the WORLD, will be dispatched punctually at noon of the Ist 
and 20th of every month. 


WHITE STAR LINE OF BRITISH AND AUSTRALIAN 
EX-ROYAL MAIL PACKETS. 
SAILING FROM 
LIVERPOOL TO MELBOURNE, on the lst and 20th of every month, and 
from MELBOURNE TO LIVERPOOL on the Ist of every month. 
Passengers forwarded by steamers to ALL PARTS OF AUSTRALIA, 
TASMANIA, &., at through rates. 
WHITE STAR 
STAR or THe EAST.. Gacas. 
SHALIMAR J. R. Brown, 
ARABIAN ..cesccses M. GanpyYy. 





ee 


RED JACKET RBY. T. C. Kerr. 
PRINCE or THe SEAS H. A. Brows, 
BLUE JACKET .... CLARKE. 
MERMAID James WHITE. 
BEECHWORTH .... THomas Frat. SIROCCO O'HALLORAN, 
CYCLONE Gerorce Kerr. TORNADO AIKIN, 
And other celebrated clippers. 
Register. Burthen. Captain. 
+ 1237 .... 3700 .... WHITE June 20, 
J AMES C HESTON eocecee - 1074 .... 3200 .... BYRNE ........ July l. 
SHALIMAR ........+.. esse 1456 .... 4250 .... BROWN. ...ccceee July 20, 
Passengers embark on ‘the 20th and 30th of June. 

The above splendid and far-famed clippers will be dispatched punctually on the days 
advertised with mails and passengers. The clippers of this line have made some of the 
fastest passages on record ; they were built especially for the Australian passenger trade, 
and are commanded by men of great experience and skill. The saloons are fitted with 
great splendour, and furnished with bedding, linen, and all necessaries. The accommo- 
dations for second cabin and other classes cannot be surpassed by those of any fleet in 
the kingdo: 


Bhip. Date. 





WHITE 


For freight OF pdasdge apply to thé owner’, H. T. Witsow and CttAiaéits, 21, Water- 
ZEALAND © LIEPERS. 
Theeli Wh bis inept of the te t, handsomest, and fastest sailing 
in Her Majesty's postal service, and ate farnous for tHe rapidity of =” 
Barthen. Captain. » Date, 
BLUE JACKET .......... on4 > Onamite 517.0.) Sept. 10. 
fastest clippers aflvat, and has made the passage to and from Melbourne in 74, 75,77, 
linen, and all necessaries. The artangemeiits for second cabin, intermediate, and steer- 
The Mermaid will sail punctually on the 11th Jaly, and pesthdtts must embark on 
province of cong pg piead pong) adr of oe ie tefer to the owners, H. T 





street, Liverpool ; of tb GRINDLAY and Co., 63, Cofihill, Loridon ; oF Seritove, $ 
and Co., 118, Fenchufch-street, Londori. “Ut 
EMIGRATION TO NEW ZEALAND. 
STAR — OF LIVERPOOL AND NEW 
cans bg Pane the 10th of every rom 
eat M LIV L TO xEw BEA rate 
chm we) ym Réd Jacket, White Star, Bine whine Jaehet, Tornado, Mer - 
maid, Shalimar, Telegraph, and Prince of the Seas, many of which have been emp bay org te 
4 
uniform Satisfaction given to the juigets carried by theth to Australi: 
For Atckiand, Wellington, and Catiterbury. 
. 3750 .... Tames Wire... July 10: 
cooe DAVE cccccee Aug. 10. 
esse SION. 

The magnificent clipper, Mermaid, Capt. James White, will be dhegidtchea for Auck- 
land, Wellington, and Canterbury on the 11th of July, She ig one of the finest, and 
and 79 days respectively. She has splendid accommodation in the poop for a large num- 
ber of saloon passengers, for whose aecommodation is provided a piano, library, bedding iS, 
age passengers are equal to those of any ship afloat. The between decks are very lofty, 
ar ay lighted, and thoroughly ventilated. 
the 9th of Jane. Saloon passengers on the morning of the 11th, 

For all information respecting freight and passage, also the free land ag a in fhe fine 

WiLson 
and Cuameens, 21, Water-street, Li Grixpiay and Co,, 63. Cornhill 
London; or Seruour, Peacock, dnd Co., 0 ie, ats ge to Gauss London, | - 


for Collieries—in Preserving Timber and Metals in Marine Works—in Optical Appatitde 


3SRS. KNOWLES AND BUXTON, 
MANUFACTURERS OF PATENT TUBULAR 


ly L- 


Ordinary size, 16 in. long, 308. eath; extra ditto, 20 in. long, 35s, each ; 
27 in, long, 408, eh ; extra large di pe each ; Is. each extiy get! 
f ‘at Chesterfield station. cash quarterly. 








| HULL FoRGE,| 


LLOTT AND THELWALL, HULL FORGE, HULL, 
Prepared to supply RIVET, BAR, NUT, and ANGLE IRON, 
FORGINGS, USES, &c., made entirely from scrap tron, on reasonable terme seam and 
shortest notice. The superior quality of the Hull Forge iron is well known, ang on 
ns extensively used where quality is of tupartanse.- —Hull Forge, Novy, 8, isa 


IN STEAM ENGING 








ee PIN G 
TO BE LET ON HIRE, OR FOR SALE, 
PATENT PORTABLE STEAM- ~ENGINEs, 
From 6 to 20-horse power, & upwards, 
SUITABLE Fo, 
PUMPING, Woypp 
AND 
WORKING 
PINER 
NERALLY, 
Apply to 
T. CRESSWELL, Engi 
No, 92, 
Black friars-roag 


WHERE THEY way 
SEEN, 


M 








A RNOLD AND SONS, WIRE WORKERS, WEAVERS, 4 
IRONMONGERS TO HER MAJESTY. 
Nos. 9, 12, anp 13, FORE STREET, DEVONPORT, DEVoyN, 
ARNOLD and Sons being MANUF ACTURERS of WIRE WORK, can with eo 
ensure the strongest and best quality goods to all who entrust orders to their care, 
MINES SUPPLIED with Brass and Iron Wire Sieves, Brass Machine Bottoms, 
Cylinder Sifts, Copper Bottoms, Stamp Grates, Delewing Serges, &c. 
MINING MATERIALS of every description supplied on the best terms, 
Price Lists sent on application. 
ARNOLD and Sons have a very extensive Stock of Furnishing, athe Anny, and G 
ral [ronmongery.—Devonport, Three Doors above the Post-office 
PATENT f bet 


| | Srenetatles 
JACK, 


MANUFACTURED BY THE INVENTOL, 
JOSEPH HALEY, 


ALBION STREET, GAYTHOR 
MANCHESTER, 





——e 


SCREW JACKS, SHIP JACKS, 


SLIDE AND CENTRE LATHES, 

PLANING, SHAPING, BORING, Dro 

SCREWING, WHEEL CUTTING, 
AND OTHER MACHINES, 


RIVET MAKING, MACHINES, 





HE SILVERTOWN INDIA-RUBBER WOR 


(Opposite Her Majesty’s Dockyard), Woolwich. 
WAREHOUSES, 3 and 4, BISHOPSGATE-STREET WITHIN 
(Opposite the London Tavern), 
MANUFACTURERS OF 

VULCANISED INDIA-RUBBER AND RAILWAY MACHINERY APPLIA) 

Solid India-Rubber Head | Ballast Bags. lndia-Rabper and 

and Foot Valves. Railway Buffers. y Hose, 

Delivery Valves. Bearing and other Springs: “Rubber and 

Air Pump Valves. Wheel Tytes Conduet}ng Hose. 

Fianges. Gas Bags, India-Bavber and 

Pump Clacks. Hose: Sliction Hose. 
Socket Rings. Gas Tubing. India-rublr MachineB 
Gauge Rings. and Buagets. 

THE CELEBRATED INDIA-RUBBER STEAM PACKING IN §OPE, SHE 

RINGS, &c., SUITABLE FOR STUFFING BOXES, FLANGE JOINTS, 

PATENTEES OF THE 
IMPROVED WATERPROOF FABRICS AND GAR 

Perfectiy free from odour, and not affected by heat. 
Impermeable Sheeting 
Camp and Ground Sh 
Pillows and Cushions. Cart Covers. | 
Life Preservers. Gig and Omnibus Apro 
Fishing Boots and Stockings, Waterproof Coats, Capes, Caps, ani 





Portable Baths. 
Water and Air Beds. 


HEODOLITES, LEVELS, CIRCUMFERENTE 
MATHEMATICAL DRAWING INSTRUMENTS, SCALES, RULES. ? 
T SQUARES, &.—JOHN ARCHBUTT, 20, WESTMINSTER BRIDGE ROAD, 


BETH, near Astley’s Theatre, respectfully calls attention, to his stock $f the above 
i - cdnsiderably 


cles, manufactured by s aparior workmen. The — will be fj 
than ever charged for articlés of simflaf quality: An 11 ce list forward 
on application: 8 in. dumpy level, complete, six gutrrens; 10 , eight gui 


14 in. ditto, ten guineas ; with compass, one guinea each extra; best 5in, heodou! 
vided on silver, eighteen guineas. 








Works published at the Sen JOURNAL office, 26, Fleet-street, 


, Gnervwe 
“In two vols., 


PRACTICAL TREATISE ON MINE ENGINEERING. by G. 
one vol., half-bound, £2 15s,; whole bound in Morocco, £3 te 
bound, £3 3. 

TREATISE ON IRON METALLURGY. By 8. B. Rooens. £1 5s. 

NeW GUIDE TO THe [HON TRADE, OR MILL MANAGERS’ ASD 
TAKERS’ ASSISTANT: By James Rose, 8s, 6d. 

TRANSACTIONS OF THE NORTH OF ENGLAND INSTITUTE OF 
ENGINEERS, Six volumes: 21s. per volume, 

THE COST-BOOK—TAPPING’S PRIZE ESSAY—wita Notes axp APPENDIX. 

TAPPING’S EXPOSITION OF THE JOINT-STOCK COMPANIES ACT. # 

GEOLOGY AND MENING—FOUR LECTURES, by G. Henwoon, 2. 

INVENTIONS, IMPROVEMENTS, axp PRACTICR, or a COLLIER 
axp GENERAL MANAGER. By Bewsamin Tuoursos, 65. 

TAPPING’S DERBYSHIRE MINING CUSTOMS. 68. 

TAPPING’S HIGH PEAK MINING CUSTOMS: 5s. 

TAPPING’S EpitiOm OF MANLOVE’S CUSTOMS OF THE LEAD 

DERBYSHIRE; 3s 

PLAN OF VENTILATING COAL MINES. By Wx. Hoprow. 

SOUTH WALES INSTITUTE of ENGINEERS. Parta t., tf. ind 

GAS POISONS AND THEIR REMEDY: 64. 

REMARKS ON THE GEOLOGY OF CORNWALL AND DEVON: 
Tuomas, of Dolcoath Mine, Cornwall. 1s. 64, 

ON COPPER SMELTING, By Hype Cranes, C.B, Is, 

FORM OF “TACK-NOTE.” 5s: 

THE ORIGINAL LOCOMOTIVE BY TREVITHICK:; On fine paper, %. 

MAP OF CORNWALL. By T. Sranco. Montited, 108, 6d. 

MAP oF TAVISTOCK. By c. Wiss. Mounted, 918. 64: 
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By Capt: 
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